The possible correlation between activation of NF-kappaB/IkappaB pathway and the susceptibility of tumor cells to paclitaxel-induced apoptosis.
Paclitaxel (Taxol) is a naturally occurring antimitotic agent that has been shown to induce apoptosis in both leukemic and solid tumor cells, but many tumor cells exhibit a high resistance to paclitaxel. The mechanism of different susceptibility among tumor cells to paclitaxel-induced apoptotic cell death is not entirely clear. In this study, we identified and characterized two solid tumor cell lines, human breast tumor MCF7 cells and rat prostate tumor R3227 cells, which were resistant to paclitaxel-induced apoptosis. The results indicated that these tumor cells were highly resistant to paclitaxel-induced nucleosomal DNA fragmentation, but still sensitive to paclitaxel-induced microtubule bundling and cell cycle arrest at G2-M. This selective resistance of MCF7 and R3227 to paclitaxel suggests that mitotic arrest and apoptotic cell death might be two separate events, and paclitaxel-induced mitotic arrest may not always be followed by apoptotic cell death. Further, through comparative studies and analyses of a number of genes whose expression or activation may be involved in the regulation of apoptotic cell death or drug resistance, we found that paclitaxel induced the degradation of IkappaBalpha protein, which in turn activated NF-kappaB in paclitaxel-sensitive tumor cells, but such a paclitaxel-induced activation of the NF-kappaB/IkappaBalpha cascade was not observed in either MCF7 or R3227 cells. These findings suggest that the activation of NF-kappaB/IkappaBalpha signaling pathway might play an important role in determining the susceptibility of tumor cells to paclitaxel-induced apoptosis.